Depletion of mitochondrial DNA in the liver of an infant with neonatal giant cell hepatitis.
A boy presented with lactic acidosis, hepatomegaly, hypoglycemia, generalised icterus, and muscle hypotonia in the first weeks of life. At the age of 2 months, neonatal giant cell hepatitis was diagnosed by light microscopy. Electron microscopy of the liver revealed an accumulation of abnormal mitochondria and steatosis. Skeletal muscle was normal on both light and electron microscopy. At the age of 5 months, the patient died of liver failure. Biochemical studies of the respiratory chain enzymes in muscle showed that cytochrome-c oxidase (complex IV) and succinate-cytochrome-c oxidoreductase (complex II + III) activities were (just) below the control range. When related to citrate synthase activity, however, complex IV and complex II + III activities were normal. Complex I activity was within the control range. The content of mitochondrial DNA (mtDNA) was severely reduced in the liver (17% to 18% of control values). Ultracytochemistry and immunocytochemistry of cytochrome-c oxidase demonstrated a mosaic pattern of normal and defective liver cells. In defective cells, a reduced amount of the mtDNA-encoded subunits II-III and the nuclear DNA-encoded subunits Vab was found. Cells of the biliary system were spared. Immunohistochemistry of mtDNA replication factors revealed normal expression of DNA polymerase gamma. The mitochondrial single-stranded binding protein (mtSSB) was absent in some abnormal hepatocytes, whereas the mitochondrial transcription factor A (mtTFA) was deficient in all abnormal hepatocytes. In conclusion, depletion of mtDNA may present as giant cell hepatitis. mtTFA and to a lesser degree mtSSB are reduced in mtDNA depletion of the liver and may, therefore, be of pathogenetic importance. The primary defect, however, is still unknown.